Student behavioral engagement is a key condition supporting academic achievement, yet student disengagement in middle and high schools is all too common. The current study used a randomized controlled design to test the efficacy of the My Teaching Partner-Secondary program to increase behavioral engagement. The program offers teachers personalized coaching and systematic feedback on teachers' interactions with students, based on systematic observation of videorecordings of teacher-student interactions in the classroom. The study found that intervention teachers had significantly higher increases, albeit to a modest degree, in student behavioral engagement in their classrooms after 1 year of involvement with the program compared to the teachers in the control group (explaining 4% of variance). In exploratory analyses, two dimensions of teachers' interactions with students-their focus on analysis and problem solving during instruction and their use of diverse instructional learning formats-acted as mediators of increased student engagement. The findings offer implications for new directions in teacher professional development and for understanding the classroom as a setting for adolescent development. C 2013 Wiley Periodicals, Inc.
present results from an experimental study of the effects of My Teaching Partner-Secondary (MTP-S) on increased adolescent behavioral engagement via strengthened teacher-student interactions.
Engagement in the Classroom
Students engage in numerous, multifaceted ways in the classroom. Students participate in classroom activities (behavioral engagement), respond positively to teachers and assignments (emotional engagement), and thoughtfully problem solve on academic tasks (cognitive engagement) (Fredricks, Blumenfeld, & Paris, 2004) . Recent measurement studies have distinguished between the behavioral, emotional, and cognitive subtypes of student engagement (Archambault, Janosz, Morizot, & Pagani, 2009; Betts et al., 2010 ). Yet the subtypes are likely interrelated (Fredricks et al., 2004) . In fact, decades of psychological research have demonstrated that behaviors, emotions, and cognitions can be mutually reinforcing (e.g., Beck, 1976) . For instance, undertaking an activity can lead to changes in the way one thinks and feels about the activity (Ellis, 1994) . In classrooms, when students actively participate in assignments, their cognitive exertion and positive emotional responses to teachers may increase.
Whatever the directionality of influence between the three types of engagement, behavioral engagement has been studied the most extensively in relation to student achievement and graduation rates (Brophy, 1988; Fisher et al., 1981; Greenwood, Horton, & Utley, 2002; Wang, Haertel, & Walberg, 1997) . Behavioral engagement can be observed when students contribute to classroom discussion, attend to an academic task, and demonstrate they are listening to teacher instruction. In a nationally representative sample of ninth grade students, Finn (1993) found that behavioral engagement predicted performance on standardized achievement tests. Numerous studies have corroborated that behavioral disengagement is a proximal risk factor for students and related to concurrent and later low academic achievement (e.g., Alexander, Entwisle, & Horsey, 1997; Fincham, Hokoda, & Sanders, 1989; Finn & Cox, 1992; Laffey, 1982; Spivack & Cianci, 1987; Swift & Spivack, 1969) . Taken together, these studies suggest that increases in students' behavioral engagement could have direct impact on raising student achievement; the more students actively participate in course activities, the more they will learn the course content.
Engagement is a relational process that hinges on teachers' ability to synch with students' developmental needs . Accordingly, it is posited that improving teachers' developmentally appropriate interactions with their students has the potential to increase their behavioral engagement. Interactions are defined as observable patterns of behavior between teachers and students that can occur during academic instruction, free time, or transitions. Positive teacher-student interactions are those that support students' social, emotional, and cognitive needs. Through their interactions with students, teachers challenge and interest students; they afford rich learning opportunities; they provide appropriate support to scaffold student participation (e.g., Skinner & Belmont, 1993) .
My Teaching Partner-Secondary
The MTP intervention explicitly targets increasing teachers' use of positive, developmentally appropriate teacher-student interactions. Such interactions are intended to create an emotionally positive and cognitively challenging classroom characterized by sensitivity to individual students' socioemotional and academic needs, which should ultimately result in improved classroom functioning for students. MTP was originally developed for pre-K and early elementary classrooms (MTP Pre-K) and has demonstrated effectiveness in improving teacher-student interactions and student outcomes. Specifically, in their controlled intervention study of MTP Pre-K, Pianta, Mashburn, Downer, Hamre, and Justice (2008) found that teachers in the control, or website-access only, condition actually demonstrated poorer interactions with their students over the course of the year whereas teachers receiving one-on-one consultancy and access to a website demonstrated improved interactions with their students. Intervention teachers' students also made greater gains in receptive language skills during Pre-K compared to children whose teachers received access to the online video exemplars only (Mashburn, Downer, Hamre, Justice, & Pianta, 2010) .
The secondary version of the program (MTP-S) for middle and high school classrooms shares similar intervention procedures and strategies with the MTP Pre-K program. Namely, MTP regardless of the targeted grade level is an intensive, year-long program that consists of a collaborative intervention process that increases teachers' knowledge of and skills related to effective teacherstudent interactions and applies this knowledge and skill with ongoing, personalized coaching and feedback (Pianta et al., 2003) . MTP coaches provide direct feedback to teachers on their interactions with students based on a validated, observational assessment of teacher-student interactions, the Classroom Assessment Scoring System (CLASS; , via a web-and videoconference assessment and feedback process. Teachers send in videotaped instruction on a regular basis, which produces a stream of communication between coach and teacher based on observation of that teacher's interactions with students in the classroom and a process of joint analysis and identification of strategies to improve those interactions, using the CLASS as the target and lens for analysis.
Four principles guide the consultancy approach: (a) build supportive and nonevaluative relationships with teachers; (b) use a collaborative approach to engage and challenge teachers; (c) provide individualized regular feedback based on specific behavioral examples seen in the classroom; and (d) base observations and feedback on the CLASS-S (My Teaching Partner-Secondary Consultancy Manual, 2010). Similar to behavioral consultation (Bergan & Kratochwill, 1990 ) and the Classroom Check-Up program (Reinke et al., 2008) , MTP coaches identify specific, observable behaviors and systematically set goals for change.
Although similar intervention procedures are used in MTP-S and MTP-Pre-K, the specific types of teacher-student interactions encouraged are targeted to the developmental needs of the different age groups of students. These developmental differences are apparent in the CLASS instruments used to guide the consultation in each intervention (Pianta, Hamre, Hayes, Mintz, & LaParo, 2008) . Specifically, the MTP-Pre-K version of the CLASS includes the provision of language and literacy activities whereas the MTP-S version of the CLASS focuses on adolescent autonomy, "real" world relevancy of the content, and higher-order problem solving.
The Classroom Assessment Scoring System-Secondary and Adolescent Needs
The CLASS-Secondary (CLASS-S) measure, which is the secondary school version of this instrument adapted for MTP-S, has three overarching domains, Emotional Support, Classroom Organization, and Instructional Support, which are each comprised of three to four dimensions . Predominant theories guiding the CLASS-S are self-determination theory (Ryan & Deci, 2000) and attachment theory (as applied to teacher-student relationships) (Bowlby, 1968; Hamre & Pianta, 2001) , which assert that adolescents need to achieve a sense of relational support, a sense of autonomy and competence within settings, and a sense of the relevance and meaning of what is being taught (Allen, Hauser, Bell, & O'Connor, 1994; Allen, Kuperminc, Philliber, & Herre, 1994; Allen et al., 2002) .
Related to the Emotional Support domain of classroom interactions, research has shown that when teachers learn to make modest efforts to form a personal connection with their adolescent students-such that students feel known-they can dramatically enhance student engagement in school and emotional functioning outside of school (Gregory & Weinstein, 2004; National Research Council [NRC], 2004; Skinner, Zimmer-Gembeck, & Connell, 1998 autonomy and relevance in the classroom, developmentalists have long known that adolescents are particularly engaged by challenges that are within reach and that provide a sense of self-efficacy and control-experiences that offer challenges viewed as adultlike but for which appropriate scaffolding and support are provided (Bandura, Barbaranelli, Caprara, & Pastorelli, 1996; Eccles et al., 1993) . Given adolescents' need for relevancy in the classroom, drawing even distal connections between what occurs within high school and the larger "real world" can alter student behavior (Allen, Philliber, Herrling, & Kuperminc, 1997; Andriessen, Phalet, & Lens, 2006; Greene, Miller, Crowson, Duke, & Akey, 2004) . In the Classroom Organization domain, teachers structure students' attention and activities which enables opportunities to demonstrate their competency (Emmer & Stough, 2001) . Effective classroom managers set behavioral expectations, enforce classroom norms, and structure dynamic activities (Doyle, 2006) . By so doing, effective managers guide student attention and help them stay engaged in academic tasks (Pianta & Hamre, 2009; Yair, 2000) . Finally, teachers interact with adolescents through the Instructional Support domain. Studies of cognitive development have shown that students are more engaged when they have cognitively challenging tasks (Stodolsky, 1988) , and opportunities to solve meaningful problems (Newmann, Wehlage, & Lamborn, 1992) . Adolescents learn more when they are asked to demonstrate higher-order thinking skills (not simply memorizing discrete, disjointed facts) and apply knowledge and procedures to new problems (NRC, 2005) .
In sum, based on the dimensions and domains of the CLASS-S (see Table 1 
Study Aims and Hypotheses
Few, if any controlled studies have established the efficacy of a teacher professional development program for increasing behavioral engagement in secondary schools (Fredricks et al., 2004) . Aside from overall average impacts of professional development, it is also of interest whether program effects may be moderated by classroom characteristics (i.e., classroom poverty, enrollment size, achievement level, or racial composition) or teacher characteristics (i.e., teacher race, gender, age, level of education, and years of instructional experience), given the wide-ranging variation in U.S. secondary classrooms. Using an experimental design in which teachers were randomly assigned to the program or to "business-as-usual," the current study asked: We hypothesized that the MTP-S intervention would increase behavioral engagement in classrooms across the school year regardless of teacher characteristics (e.g., years of teaching, gender) and classroom characteristics (e.g., percent of low income students). We considered the mediational analyses to be exploratory given there were no previous studies suggesting which aspects of developmentally appropriate teacher-student interactions (as measured by a validated observational system) help explain how a professional development program can shift adolescents' behavioral engagement in the classroom.
METHOD

Participants and Settings
The 87 participating teachers taught in 12 different schools in Virginia. The number of teachers per school ranged from 1 to 15 (M = 7 teachers per school). About 61% of participants taught in middle schools and the remaining 39% of participants taught in high schools. Participants' years of teaching experience ranged widely, with an average of 8 years of experience. The sample was composed of a majority of Caucasian female teachers.
Sixty-six teachers taught the same students across the school year, and 21 teachers switched students at mid-academic year. The year-long teachers had a "traditional" schedule, and the mid-year teachers had a "block" schedule, given that they taught two different blocks of students-one in the fall semester and one in the spring semester. Traditional teachers selected one course, and block teachers selected a fall and spring course in which (a) they were the primary instructor; and (b) an end-of-course standardized exam was administered to assess student learning. The selected courses became the "focal" classrooms for the intervention.
Procedures and Intervention
Subsequent to Institutional Review Board approval, a project team presented the MTP-S intervention and research to teachers in each school district. Teachers were asked to voluntarily consent for participation. During initial spring recruitment, 114 teachers initially expressed interest to participate in the study; however, 26 later decided not to participate (23 prior to any contact with the program, three after the initial workshop but before beginning the intervention or selecting a focal class). One intervention teacher did not participate in a single coaching cycle or mail in videotaped instruction because of medical illness.
Participating teachers received a modest monetary compensation for completing surveys and professional development credit for their participation, as issued by their school district. Parents of students in target classrooms were asked to provide informed consent and students were asked to provide assent if they were willing to voluntarily participate in the study. A majority of students (78.18% per classroom, 1669 students) consented to participate with an average of 17 students per classroom (SD = 5, range = 5-30).
As part of the randomization procedure, participating teachers were first grouped by district, school type (i.e., middle/high school), and their classroom subject (i.e., math/science, social studies/English). Teachers within each of the stratified groups were then randomly assigned to the intervention or control group. The control group received "business-as-usual" professional development. Intervention and control teachers did not significantly differ on a range of sociodemographic characteristics (e.g., gender, race, years of teaching experience; see Table 2 ). Their focal classrooms also did not significantly differ on a range of characteristics (e.g., student baseline achievement level, racial composition, block versus traditional scheduling; see Table 2 ). Intervention and control teachers were also equivalent in the fall, at the start of the school year, on student behavioral engagement and dimensions of the CLASS-S (see Table 3 ).
Intervention teachers were oriented to MTP-S coaching through a one-day workshop prior to the start of the first school year of the intervention. The workshop introduced teachers to principles of adolescent development and ways to improve their interactions with students, gave them a chance to discuss application of these principles to their classrooms, and introduced them to the MTP-S system of coaching.
The control teachers were asked to submit videotapes of six different instructional lessons across the school year. For research coding, intervention teacher tapes were selected so as to be synchronous in time with the submission of control teacher tapes. All teachers followed a standard protocol for taping, such as where to place the camera and the length of time to record (40-60 minutes of instruction).
The intervention teachers were asked to submit videotapes of instructional lessons every 2 weeks across the school year so that they could engage in a "coaching cycle," with each cycle extending across a 2-week period (My Teaching Partner Secondary Consultancy Manual, 2010). The intervention teachers mailed videotapes to one of the two coaches, who were both experts in teaching and adolescent development. Receipt of the videotapes initiated a structured, manualized set of exchanges (based on the videorecording) between the teacher and the coach. Coaches were required to implement a five step exchange with the teachers: (1) For each coaching cycle, the consultant edits the videotaped instruction into at least two short clips that highlight one or more Note. % Low Income = Percentage of students qualifying for free and reduced priced meals. dimensions of the CLASS-S. The "nice work" clip helps the teachers see how their behavior in a particular interaction with students elucidate the principles of one of the dimensions of the CLASS-S. The "consider this" clip helps a teacher observe another interaction with students that typically reflects a CLASS-S dimension upon which the teacher needs to improve. (2) The coach sends the clips back to the teacher along with "nice work" and "consider this" written prompts, in which the coach clearly describes the observed teacher-student interaction in CLASS-S terms, along with how the teacher's interaction with the student directly affects student responses. (3) The teacher reviews the clips and responds in writing to the prompts. (4) The teacher and the coach meet via telephone or computer for a conference to discuss the clips, written prompts, and responses. In addition to providing support, the coach also develops an action plan for improvement with the teacher and goals for the next cycle including which dimensions of the CLASS-S to consider implementing in subsequent interactions with students. (5) The coach summarizes the conference in writing including the action plan, which could include strategies to implement new behaviors reflective of a CLASS-S dimension in their upcoming instruction. An excerpted example of a coach's written conference summary and goals for the next cycle is as follows:
Your first clip demonstrated how you give students the opportunity to play an integral role in class activities, which is an important facet of Regard for Adolescent Perspectives . . . Because you have given your students opportunities for leadership and autonomy throughout the year, they are able to take on a high level of responsibility for their own learning. In the next clip, you helped students apply their thinking to a real world situation, which helped them gain a better understanding of chemical reactions that they would see during the lab. We also discussed how clear it is that the students enjoy working with one another . . . which reflects the Positive Climate in the class. Next time, we will work on Instructional Learning Formats (using a variety of modalities, strategies, techniques, and materials). Please watch the video exemplars from the MTP-S website on this CLASS-S dimension.
As referenced in the above summary, intervention teachers also had ongoing access throughout the school year to the video and text examples of "high quality teaching" on the MTP-S website, which are organized around the dimensions of CLASS-S and provide an empirically based model of "best practice" in real classrooms. Typically, coaches asked teachers to view specific video examples on the MTP-S website as part of their goals for the next cycle.
Both coaches went through this same five step process in each coaching cycle for each teacher. The two coaches completed a similar number of cycles with their teachers (coach 1 M = 9.22, SD = 2.33; coach 2 M = 9.61, SD = 2.11). They each attended a clinic meeting once a week where they would discuss their work with their intervention teachers. An effort was made to move through the CLASS-S dimensions from cycle to cycle, though areas where a teacher was struggling were given more attention.
We considered program fidelity based on the five guidelines provided by Dane and Schneider (1998) . Exposure to the program was high for teachers assigned to MTP-S, with 100% of teachers attending the workshop. Moreover, teachers completed an average of 9 (SD = 3; range = 2-16) coaching cycles and viewed an average of 14 (SD = 14; range = 0-60) clips of video exemplars on the MTP-S website. Adherence to treatment was demonstrated by the coaching content being similar to that in the manual, measured by 88% of teachers reporting that they agreed they had learned something new about the CLASS-S dimensions after the coaching cycles. In addition, 100% of MTP-S teachers said the coaching cycle was "worth the time it took," an indicator of high participant responsiveness, and 98% of the teachers agreed that the cycles were "productive," an indicator of good quality of delivery. Finally, regarding potential diffusion of MTP-related experiences to control teachers, the program was set up such that control teachers were given no access to the coaching web site, video library, or the coaches. In fact, the majority of control teachers (over 60%) reported receiving not even routine mentoring or coaching, including coaching completely unrelated to the intervention, during the school year.
Measures
Teacher and Classroom Characteristics. Data from teacher surveys and school records were used as covariates to ascertain if the effect of MTP-S on engagement held despite differences in teacher and classroom characteristics. Teachers completed a demographic survey at the beginning of the study in which they provided information on their years of teaching experience, their age, gender, and race/ethnicity. They also reported on a range of classroom characteristics including total number of students enrolled (i.e., class size), as well as the gender and racial/ethnic student composition of the classroom. In addition, school records were obtained for consented students to measure percentage of low income students and average baseline achievement. These covariates were taken into account in analyses given the link between students' socioeconomic status, achievement, and engagement (Fredricks et al., 2004; Shernoff & Schmidt, 2008) . Records showed each student's eligibility for free and reduced priced meals (an indicator of low income status given families with incomes up to 185% of the federal poverty level qualify) and each student's score on the prior year's Standard of Learning (SOL) end-of-course exam in a subject similar to the MTP-S focal course. The SOL exams have been shown to have good test-retest reliability and concurrent validity with other accepted achievement tests (Hambleton, Crocker, Cruse, Dodd, Plake, & Poggio, 2000) . The students' SOL scores were aggregated in each classroom to provide an indicator of baseline achievement level at the start of the semester.
Observed Teacher Behavior and Student Engagement. A team of advanced undergraduate and graduate student coders (kept unaware of intervention or control condition) were trained in a two day workshop on the CLASS-S system. Coders learned to rate CLASS-S dimensions along a 1-7 scale, with a 1 or 2 indicating low quality; 3, 4, or 5 indicating mid-range quality; and 6 or 7 indicating high quality. At the end of the workshop, each coder passed a reliability test, in which they scored within one point of the master coded tapes on 80% of scores, across five video segments. The master coders had extensive knowledge of the CLASS-S instrument. Additionally, team members met regularly during the year to jointly code master tapes in order to prevent drift and increase coding agreement.
For the purposes of this study, analyses used coding of one 40-60-minute videorecording of instruction from the first eight weeks of teachers' fall courses and one from the last weeks of their instruction in the spring. Each teacher's videotaped instruction was divided into two 20-minute segments. Each segment was assigned randomly to two coders (2 segments X 2 coders per segment = 4 sets of CLASS-S scores). For the fall and spring, their four scores were then averaged to maximize the reliability of observation scores (Raudenbush, Martinez, Bloom, Zhu, & Lin, 2008) .
A recent validity study using the same sample showed five dimensions of the CLASS-S were predictive of higher student achievement test scores at the end of the year, explaining 4-8% of the residual variance in these scores after accounting for the substantial effects of prior-year scores and relevant student and classroom characteristics . Given the validity results, we used only the five validated teacher behavior dimensions from the CLASS-S in the analyses. The dimensions used in these analyses include (a) three dimensions of the Emotional Support domain-Positive Climate (respectful/warm communications, shared positive affect), Teacher Sensitivity (teacher responsiveness to student needs), Regard for Adolescent Perspective (opportunities for students' active, leadership roles and exposure to relevant course content), (b) one dimension from the Classroom Organization domain-Instructional Learning Formats (varied use of instructional modalities and strategies), and (c) one dimension from the Instructional Support domain-Analysis and Problem Solving (engagement in activities that require synthesis, evaluation, and novel application of knowledge (see Table 1 ).
The reliability of the coding was tested using intraclass correlations coefficients (ICCs), which were in the good to excellent range (ranging from .64 to .78), based on Cicchetti and Sparrow's (1981) standards for interpreting ICCs. Other metrics of assessing reliability showed the coding was acceptable. Inter-rater agreement was acceptable-codes based on the same observations were within one point of each other 80.5% of the time.
Team members also observed and rated fall and spring Student Behavioral Engagement, which is the student outcome variable coded in the CLASS-S. Coders rated high engagement (6, 7) when they observed that most students were consistently active in discussion and activities (e.g., they volunteered, shared ideas, manipulated materials, asked questions, and showed minimal off-task behavior). In contrast, low ratings (1, 2) indicated that a majority of the students appeared consistently distracted or disengaged. The Engagement dimension used in these analyses had an ICC of .66, which is in the good range (Cicchetti & Sparrow, 1981) . It had acceptable inter-rater agreement (codes based on the same observations were within one point of each other 81.1% of the time).
Missing Data. Incomplete data varied depending on the source. All of the 87 teachers mailed in at least one codeable 20-minute segment of videotaped instruction within the first 8 weeks of school in the fall. However, mailing dropped off by the end of the school year, resulting in nine teachers who did not send in a videotape during their last weeks of school and one teacher sent in segments that were uncodeable (11% missing). Importantly, teachers who mailed or did not mail in the last tape were not significantly different in terms of individual characteristics (gender, age, race/ethnicity, years of teaching experience) or classroom characteristics (class size,% low income,% ethnic minority, baseline achievement). They also did not significantly differ on their fall observed CLASS-S codes and whether they were in the intervention or control group.
Data Analytic Plan
Given that teachers were nested within 12 schools, we first calculated the ICCs to ascertain the amount of between-school variance. We found that the average between-school variance across the five CLASS-S dimensions and student behavioral engagement was minimal (M = 3.0%), however, we nevertheless used multilevel models (MLMs; classrooms at level 1 nested within schools at level 2) to control for any potential school-level effects on the classroom-level outcomes (Raudenbush & Bryk, 2002) . There were no predictors at level 2, and our focus was on the significance of the level 1 predictor (classroom having MTP versus control group status) on the level 1 outcome (classroom average of observed student engagement). Given there were two coaches in MTP-S, we tested whether teachers' intervention effects depended on which coach they were assigned. The effects did not depend on the assigned coach.
We undertook "intent-to-treat" analyses, which prioritize the randomization process and ignore nonadherence-a degree of which is to be expected in all intervention studies (Hollis & Campbell, 1999) . In other words, we compared all teachers randomly assigned to each condition, without excluding those who did not meet expected levels of participation. This analytic approach incorporates teachers with variable levels of participation in the intervention, as incomplete or imperfect adherence is likely to occur in "real world" program implementation. Importantly, there were no statistically significant differences found between the intervention and the control group on teacher characteristics, classroom characteristics, or observed interaction dimensions at the start of the school year, when the intervention began. Whereas "intent-to-treat" analyses were the focus of our analyses, we also recognize that the fidelity of implementation varied across teachers. Given this variation, we tested whether number of completed coaching cycles moderated the effects of the intervention on student engagement.
For the primary analyses predicting behavioral engagement, we first entered teacher and classroom covariates into the model. Second, we entered the fall rating of engagement as a predictor of the spring rating. By entering the fall rating of engagement as a predictor of the spring rating, we showed the increase or decrease in engagement from the fall relative to the initial engagement in the spring (Cohen & Cohen, 1983 ). Third, we tested for intervention effects on change in student engagement. By using a series of MLMs, we were able to estimate the unique variance explained by the intervention. Similar to analyses for engagement, we tested whether the intervention resulted in change in each CLASS-S dimension. For all of the models, we took into account teacher and
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DOI: 10.1002/pits classroom covariates to ascertain whether the intervention effect existed after these covariates were taken into account. Given the missing data, we used full-information maximum likelihood (FIML) methods through Mplus version 6 software (Muthén & Muthén, 2007) , which enabled us to conduct analyses with a more complete dataset. Assumptions that missingness was random and not based on characteristics of the teacher were met-we found no statistical differences on the fall ratings of engagement and the CLASS-S dimensions for teachers who did or did not submit video in the spring. This finding suggests that the probability of missing data in the spring was not a function of the values of the data in the fall. In addition, for ease of interpretation of the interaction term estimates, all variables in the MLMs were standardized with a mean of zero and a standard deviation of one for all analyses (Aiken & West, 1991) . During preliminary analyses and examination of the descriptives, we tested possible moderation of the intervention effect by entering a series of interaction terms into the MLMs (Aiken & West, 1991) . In this manner, we tested whether the effects of the intervention depended on teacher or classroom characteristics.
Finally, for the CLASS-S dimensions with significant intervention effects, we then tested whether they were mediators of the change in engagement. We tested the significance of this indirect path using the MODEL INDIRECT option in Mplus. To estimate the confidence interval of the indirect effect, we used bootstrapping procedures and determined the proper confidence band around the indirect point estimate (MacKinnon, Fairchild, & Fritz, 2007; Preacher, Zyphur, & Zhang, 2010) .
RESULTS
Preliminary Analyses
Means and standard deviations for variables of interest in the study are reported in Table 4 . Table 4 also presents a matrix of the bivariate correlations between the fall and spring observed instructional quality dimensions (i.e., teacher behavior ratings) and observed student engagement. A number of teacher characteristics (i.e., teacher years of experience, gender, age, ethnic minority status, and education level) and classrooms characteristics (i.e., classroom gender composition, grade level, class size, racial composition, and average fall classroom achievement at the start of the school year) were also examined for their relation to primary outcomes in MLMs; no significant relations were found between these covariates and student outcomes. Yet, the percentage of low income students was significantly related to a student outcome and was, thus, retained in the MLMs. Whether a teacher switched students mid-year (block teachers) or retained the same students the whole school year (traditional teachers) also was not predictive of change in engagement or any of the teacher behavior dimensions.
In addition, we ran MLMs that tested whether the intervention had varying effects on teachers depending on classroom and teacher characteristics as well as block/traditional status of teachers and number of coaching cycles completed. Putting interaction terms into MLMs to test the possible moderation, we found that the intervention effects did not differ depending on any of the classroom characteristics (e.g., baseline achievement, grade level), teacher characteristics (e.g., years of teaching experience), whether a teacher had a semester or full year schedule (i.e., block versus traditional) or the number of completed cycles. Thus, with the exception of the percent of low income students, classroom and teacher characteristics are not reported or discussed further.
Primary Analyses
Results from the MLMs predicting engagement show that teacher participation in the MTP-S intervention was associated with increased student engagement at the end of the school year, relative to the start of the school year (β = .23, p < .05, R-squared change = .04, p < .05; Table 5 ). Specifically, the intervention classroom would show a relative gain of approximately 1/4 of a SD in engagement by the spring, after controlling for fall engagement, and a control classroom would show a relative loss of approximately 1/4 of a SD in engagement by the spring, after controlling for fall engagement. Overall, there was a .46 SD difference in engagement by the spring between intervention and control classrooms.
Exploratory Mediational Analyses
HLM results for fall to spring change in Instructional Learning Formats and Analysis and Problem Solving showed that the intervention had a positive effect on two variables. Specifically, teachers in the intervention had a positive and significant change in Instructional Learning Formats (β = .22, p < .05, R-squared change = .04, p < .05) and Analysis and Problem Solving (β = .25, p < .05, R-squared change = .06, p < .05; Table 5) across the school year. These effects held when accounting for the percentage of low income students in the classroom. In contrast, results for the three teacher behavior dimensions in the Emotional Support domain (Positive Climate, Teacher Sensitivity, and Regard for Adolescent Perspective) indicate that the intervention facilitated increases in these areas (β = .02, β = .08, β = .12, respectively), but none was statistically significant. Also noteworthy is that the classroom covariate, percent of low income students, was associated with only one of the CLASS-S dimensions; classrooms with more low income students had lower classroom ratings of Instructional Learning Formats at the end of the school year (β = −.25, p < .05, R-squared change = .06, p < .05). In other words, "higher poverty" classrooms tended to have teachers who used less variety in instructional modality (e.g., small group activities versus lecture), fewer strategies for active facilitation, and more infrequent provision of novel materials compared to "lower poverty" classrooms.
We then tested whether changes in Instructional Learning Formats and Analysis and Problem Solving accounted for the changes in engagement, thereby potentially explaining the mechanism of action in the MTP-S intervention. 90% CI [.014, .213], were statistically significant, indicating that the intervention indirectly predicted changes in engagement through these two CLASS-S dimensions (see Figures 1 and 2 ).
DISCUSSION
Teacher participation in the MTP-S program resulted in a modest increase in student behavioral engagement from the fall to the spring, as demonstrated by the results from this randomized controlled trial. The effects did not vary depending on the characteristics of the classrooms (class size, grade level, gender composition, percentage of low income and ethnic minority student, fall achievement level) or the teacher (gender, race/ethnicity, age, level of education, years in the teaching profession, number of MTP-S coaching cycles completed). This study is among the first experimental studies to establish the efficacy of a teacher professional development program in changing adolescent behavioral engagement in the classroom. It is striking that the program was able to significantly and positively shift engagement, albeit to a modest degree (explaining 4% of the variance), across a diverse range of middle and high school classrooms, whether high and low achieving, more or less ethnically diverse, or more or less economically disadvantaged. Additional exploratory mediational analyses offered possible mechanisms-improved Instructional Learning Formats and Analysis and Problem Solving-that accounted for the change in student engagement. Unexpectedly, the intervention did not significantly shift dimensions in the Emotional Support domain of the CLASS-S (e.g., Positive Climate, Teacher Sensitivity)-an intriguing finding that warrants future research at the secondary level. 
Intervention
The Promise of Increasing Engagement
The current study positively shifted classroom wide engagement from the fall to the springalthough the shift was modest, given that participation in the intervention explained 4% of the variance in change in engagement across the school year. The modest findings remain noteworthy in light of the ongoing quest to identify which characteristics differentiate teachers who alter student academic trajectories. Recently, researchers have turned to actual instructional practices in the classroom because more distal teacher characteristics, such as years of teaching experience or education level, have not differentiated high quality instructors (e.g., Shacter & Thum, 2004) . As an intervention, MTP-S focuses on improving developmentally appropriate teacher-student interactions through a structured feedback process. The coach observes videorecorded tapes of the teachers' instruction throughout the school year using a validated observational tool. The coach focuses on the interactions between teachers and students, as guided by the instructional quality dimensions of the CLASS-S. The focus on interactions is promising for future professional development programs and the video assessment and feedback process suggests new mechanisms for professional development. Validated, objective, standardized observational assessment of classroom interactions may be key to teacher professional development aimed at improving classroom effects on student development (Pianta & Hamre, 2009) .
Exploring the Mechanisms of Change. For the intervention teachers, changes in a dimension in the Classroom Organization domain (Instructional Learning Formats) and in the Instructional Support domain (Analysis and Problem Solving) were associated with increased engagement from the start of the year to the end of the year. As measured by Instructional Learning Formats, intervention teachers were better able to structure their interactions with adolescents-they improved in their presentation of material and the provision of interesting lessons and materials.
They communicated learning objectives, provided clear summaries, and sequenced material logically. The teachers learned to present information in multiple ways, using different materials and modalities (e.g., hands-on activities, peer collaboration). They became more skilled at actively facilitating student involvement by asking students questions, and scaffolding and extending their learning. As measured by observed Analysis and Problem Solving, these teachers also improved in their facilitation of students' use of higher level thinking skills, such as reasoning and synthesis through the application of knowledge and skills. Teachers improved in how they interacted with students through their instruction. Specifically, they structured learning so students had opportunities to gain a deep level of understanding of the material. For instance, teachers used lessons that offered complex tasks, in which students needed to independently problem solve, generate, and test hypotheses, as well as examine relationships among ideas and synthesize material. Finally, improved teachers typically encouraged "thinking out loud" (meta-cognition) so that students reflected on their own process of learning. Taken together, classrooms high on these dimensions of the CLASS-S reflect a developmentally appropriate instructional context for adolescents.
Noteworthy is that the current study's results corroborate basic research that has shown a link between the task characteristics of classrooms and student behavioral engagement (Fredericks et al., 2004) . Students are more engaged when they use higher-order thinking skills as they tackle cognitively challenging tasks (National Research Council, 2005; Newmann, Wehlage, & Lamborn, 1992; Stodolsky, 1988) . For instance, a recent study showed that in a sample of 24 schools students who reported that the work was cognitively challenging tended to be more engagement in classroom activities (Marks, 2000) . Observational studies corroborate such findings. Students have been observed as more engaged in complex, hands-on tasks when teachers present novel classroom tasks (Helme & Clarke, 2001 ) and when teachers push for a deeper level of understanding (Blumenfeld & Meece, 1988) .
Emotional Support in High School
Classrooms. An unexpected finding was that the positive shift in the dimensions in the Emotional Support domain of the CLASS-S (e.g., Positive Climate, Teacher Sensitivity) for MTP-S intervention teachers did not reach statistical significance. The finding might be considered in light of the positive changes in the Organization and Instructional Support domains (i.e., Instructional Learning Formats, and Analysis and Problem Solving). We speculate that secondary teachers' organization and implementation of their lessons may be more malleable than the socioemotional aspects of their interactions with adolescents. In other words, secondary teachers' social and emotional competence may be a more stable and less malleable individual characteristic (Jennings & Greenberg, 2008) . This postulation would need to be reconciled with the recent MTP Pre-K findings, in which the intervention was able to change teacher sensitivity, one of the dimensions of the Emotional Support domain . The conflicting findings may be due to differences in the individual characteristics of pre-K versus secondary teachers or differing structural characteristics of their work settings. We speculate that different types of individuals gravitate to teach specific age groups-pre-K teachers may enter the profession more focused on nurturing relationships with young children, whereas secondary teachers may enter the profession more focused on fostering content knowledge with adolescents. As a result, pre-K teachers may be more open to learning how to strengthen emotional connections with their students and secondary teachers less so. Alternatively, pressures in pre-K schooling versus secondary schooling may provide more or less incentive for teachers to change in certain ways-pre-K administrators may place a greater value on improving the emotional climate of the classroom, and secondary school administrators may prefer improving subject area pedagogy and student performance on standardized tests. As a result, compared to pre-K teachers, secondary teachers may have less incentive to change the emotional climate in the classroom and more incentive to change instructional support. Future research is needed to further understand why certain aspects of teacher instruction may be more or less malleable depending on the grade level.
Limitations and Future Directions
A handful of limitations are important to consider. The mediational findings are only suggestive of possible mechanisms of change in the MTP-S program-these findings must be viewed with caution given design and measurement limitations. The design supports causal claims regarding the effects of the intervention on classroom engagement, but it does not support casual claims related to the mediators. The mediational analyses were correlational, and, as a result, cannot definitively confirm that changes in these CLASS-S dimensions caused engagement to change. Also related to the observational measure, the mediational findings must be considered in light of the problems of shared method variance. The engagement ratings and the instructional quality dimensions of the CLASS-S were based on observer ratings conducted on the same videorecording of teacher instruction, which suggests the mediational findings need to be corroborated by measures from multiple informants and sources in future studies. Given the limitations of the mediational analyses, we consider the results to be exploratory and a starting point for future research. Future research on mediation might examine whether increased student engagement helps explain why achievement gains occurred the subsequent year after the MTP-S intervention, as was recently demonstrated using data from the same sample in the current study (Allen, Pianta, Gregory, Mikami, & Lun, 2011) .
The study used an observational measure of engagement, which offers a more objective view of participatory behaviors compared to self-report. That said, observational measures of behavioral engagement have been critiqued (Fredricks et al., 2004) given that observers cannot infer the quality of effort or thinking. Some students may be skilled at appearing engaged, while their minds wander. Other students may appear passive and inattentive, when in fact they are keenly participating. Future research might use self-reported cognitive and affective aspects of engagement and school record indicators of engagement (e.g., attendance, school completion) to accompany observed measures of behavioral engagement.
Intervention and control teachers, within a specified data collection window, selected the exact lesson to videorecord and mail to the researchers. What determined which lessons they selected is unknown. Hypothetically, intervention teachers could have watched a CLASS-S dimension exemplified in the video library and then selected a lesson in which they planned to model the same dimension. If implemented well, this might have resulted in higher codes on that dimension. That said, it is important to note that teachers were not explicitly coached in the outcome dimension of the study, student engagement. Thus, the teacher selection of the tapes would not inflate coding of the intervention outcome variable. Moreover, even if a teacher anticipated submitting a "best" lesson, the reality of teaching is such that a carefully planned lesson does not typically "roll out" as expected. In other words, the implemented lesson may not remotely resemble the plan. Alternatively, intervention teachers might have videotaped lessons they perceived as less polished if they felt they could be more vulnerable with a trusted and supportive coach as the intervention year progressed. Future research needs to examine teacher reports of their selection criteria for videorecording lessons or program designers might consider random selection of class periods for recording.
Overall, the MTP-S intervention made somewhat modest changes in engagement and in two of the instructional quality dimensions. In addition, by the spring, most teachers remained in the low quality range for Analysis and Problem Solving, which suggests that teachers have room for improvement. We might consider a range of explanations to understand the modest findings. Teacher behavior and student engagement may simply be hard to substantially shift across one school year. By high school and after years of sitting in classrooms, adolescents may develop somewhat rigid patterns in their own classroom behavior. Students who expect to be disengaged may need more than a single teacher to break such expectations and learned behavior-developmentally sensitive teacher-student interactions may need to occur throughout the school day and across courses (and teachers). In addition, some students may need more intensive remediation plans to help them address skill deficits (e.g., attentional difficulties) in order to increase their engagement.
Implications for School Psychologists
School psychologists typically spend most of their days addressing individual student difficulties (Bramlett, Murphy, Johnson, & Wallingsford, 2002 ). Yet the School Psychology: BluePrint for Training and Practice III report (Ysseldyke et al., 2006) calls for psychologists to demonstrate competency in systems-based service delivery and build capacity of systems in schools, including a focus on prevention in the classroom system. Barriers to a school psychology systems approach may include lack of practitioner access to empirically validated programs on classroom wide improvement. The current study offers promise in this arena; we showed that teachers can be systematically coached, which results in modest increases in student engagement. In the future, school psychologists could draw on this program and coach teachers in whole-class instructional practices, not just specially tailored interventions to individual children. By doing so, they may prevent individual referrals for special education while benefitting the class as a whole.
Summary
The current study contributes new knowledge about the efficacy of a teacher professional development program in increasing classroom engagement (to a modest degree) in middle and high schools. It is among the few randomized control trials to rigorously test whether ongoing, personalized coaching and feedback for teachers based on validated, observational assessment of the classroom environment affect student outcomes. Findings showed that intervention teachers, compared to controls, had somewhat higher observed engagement at the end of the school year, relative to the beginning of the school year. Noteworthy is that the findings held for a sample of diverse classrooms which varied considerably on class size, poverty, racial and ethnic composition, and fall achievement level.
